Acute aortic intramural hematoma, which is a variant of acute aortic syndromes, most frequently occurs spontaneously and typically is treated similar to classic aortic dissection. Here, we describe a case in which an iatrogenic aortic intramural hematoma occurs shortly after transaortic valve replacement. The patient was managed conservatively, and the hematoma quickly resolved as demonstrated by serial imaging.
Introduction
Complications after transcatheter aortic valve replacement (TAVR) occur in 9.3% of patients and involve the aorta in 1.8% of patients [1] . Iatrogenic aortic dissection has been reported after coronary [2] and cardiac surgical procedures [3] . Because TAVR is utilized primarily in patients with higher surgical risk, acute aortic injuries that occur following TAVR create uncertainty for the ideal management of these conditions.
Case Presentation
An 83-year-old woman presented with severe symptomatic aortic stenosis with New York Heart Association class III symptoms of congestive heart failure.
Patient history was significant for cardiomyopathy (ejection fraction of 45-50%) and coronary artery disease. As a frail, high-risk patient with a Society of Thoracic Surgeons score of 4.6 and combined morbidity/ mortality risk of 20.1%, she was determined to be best suited for TAVR.
Preoperative computed tomography revealed normal aortic diameter and 2-3+ left ventricular outflow tract (LVOT) calcification. Transesophageal echocardiographic (TEE) images revealed an ascending aorta with a 3.5-cm diameter. A 26-mm SAPIEN 3 TAVR was implanted through a transfemoral artery approach using a 23-mm balloon for predilation, and this valve appeared well-seated. Immediately post-TAVR, intraoperative TEE showed development of an aortic intramural hematoma (IMH) with 9-10-mm crescentic thickening of the wall. This IMH extended from the aortic annulus to 2-3 cm above the valve ( Figure  1A and Video 1; see supplemental Video 1 at http:// dx.doi.org/10.12945/j.aorta.2016.16.029.vid.01) and was new based on preoperative imaging. Given the stability of the patient and her advanced age, aggressive management of her blood pressure and surveillance imaging were deemed the most appropriate treatment strategy. TEE performed the following day revealed that the IMH rim had markedly decreased to a maximum wall thickness of 3-4 mm ( Figure 1B Transient Aortic IMH complicating TAVR performed 2 days post-TAVR confirmed an aortic IMH with wall thicknesses of 4 mm and 2 mm in the greater and lesser curvatures, respectively. This IMH extended up to the distal ascending aorta and was new compared with the pre-operative CT. It was considered stable compared to the TEE.
The patient was discharged 6 days post-TAVR. CTA performed 2 months post-TAVR revealed complete resolution of the IMH. The patient remained stable 12 months after discharge.
Discussion
This patient suffered an acute iatrogenic aortic injury related to a TAVR procedure. Prior to the advent of TAVR, risk factors for iatrogenic dissection included advanced age; history of atherosclerosis, diabetes, or systemic arterial hypertension; and prior coronary artery bypass surgery [3] . Patients with iatrogenic dissection related to cardiac surgical procedures generally have involvement of ascending aorta, absence of pain and the intramural hematoma variant of dissection [3] . Recent data for TAVR revealed that patients with LVOT calcification and aggressive annular oversizing may be at risk for aortic root rupture and peri-aortic hematomas [4] , although it is uncertain whether risks for these aortic complications similarly predispose individuals to other forms of aortic injury. The patient in this case report had LVOT calcification that may have contributed to the aortic injury during annular expansion, although the valve was not oversized. A spectrum of aortic injuries can occur post-TAVR and include those contained to the aortic wall and those in the perioaortic space to rupture. In this case, the aortic injury was an IMH, which is distinguished from a classic dissection via imaging by crescentic or circumferential thickening of the aortic wall related to bleeding within the wall without any evidence of an entry point or intimal flap [5] .
The American College of Cardiology/American Heart Association aortic guidelines do not delineate different management strategies for dissection that is iatrogenic in etiology [6] . The European Society guidelines discuss iatrogenic catheter injuries, and although the management for these cases is not standardized, a conservative strategy is frequently applied [7] . These iatrogenic injuries related to percutaneous coronary procedures are frequently managed conservatively and may be sealed with stent placement in cases that originate in the coronary arteries [2] . Patients with iatrogenic aortic syndromes (dissection/ hematoma) have similar outcomes to patients with spontaneous dissections, including those who undergo surgical repair [3, 8] . In general, spontaneous IMH is usually treated similarly to typical dissection with emergent surgery as these lesions may evolve and have outcomes similar to those for patients with typical dissections [6] ; however, the appropriate treat- may be managed conservatively, but if the dissection extends into the sinuses of Valsalva or if the coronary arteries are involved, then surgery is more clearly indicated [1] . In the case presented, conservative management was deemed most appropriate given the lack of pericardial effusion, the involvement of sinus of Valsalva or coronary arteries and the lack of significant aortic dilation.
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ment for ascending IMH remains controversial. Most European and North American centers favor a surgical approach, while others have described improvement with medical therapy alone [5] . The European Society of Cardiology Aortic guidelines suggest that a "watchand-wait" conservative strategy that comprises blood pressure control and repeat imaging is reasonable for elderly patients if the aortic size is <5 cm and the IMH is <11 mm [7] . In general, IMH resolution typically occurs over a period of months; however, the resolution of the IMH in this case occurred much more rapidly than generally reported. Consistent with this report, another group described a similar rapid resolution [9] .
The management of acute aortic injuries post-TAVR is not well understood [1] . In appropriate surgical candidates, aortic surgery is the standard of care for acute aortic dissections post-TAVR. Some patients
